Quantitative studies on the enzymatic property of actomyosin have been carried out by Mommaerts (1, 2) Morales et al. (3, 4) and Tonomura et al. (5, 6) .
However, in all of these reports, the time course of ATP hydrolysis by ATPase was supposed to follow the process like that of a general enzymatic reaction.
Weber and Hasselbach (7) have reported the phenomenon that the rate of ATP hydrolysis in the initial phase is greater than that in the later phase and that the former is at least twice as high as the rate in the steady state.
They have concluded that the high value of hydrolysis is not due to the fact that the start of hydrolysis causes contraction of the relaxed fibrils. Also the present author observed the same phenomenon when attempted to measure the ATPase activity of myosin B in order to obtain Michaelis constant in the condition without any effectors.t
It is not yet clarified how this phenomenon correlates with the mechanism of muscular contraction or the changes of the property of actomyosin molecule. However, this phenomenon seems to be very interesting from the view point of enzyme chemistry.
In the present work, this high initial rate of ATP hydrolysis by H-meromyosin, myosin and myosin B was observed in detail. Straub (9) . The synthetic actomyosin was made up of 2 mg. myosin and 0.7 mg. actin per 3 ml. of total reaction mixture.
Myosin B was prepared from rabbit muscle by extraction for 24 hrs. in Weber's solution and purified by three successive precipitations and dissolutions. H-meromyosin was prepared from crystalline myosin as described by A. G. Szent-GyOrgyi (10 A plot of some linear relationship between reaction rate and substrate concentration was commonly used to estimate the constants of myosin and actomyosin in the initial step and in the steady state.
It was recognized that the apparent Michaelis constant in the initial step was different from the constant in the steady state (table 1) . DISCUSSION It was ascertained that the rate of ATP hydrolysis by H-meromyosin, myosin, actomyosin and myosin B* was not steady at the beginning of enzyme action.
This phenomenon was not due to the fact that the rate of formation of an enzyme-substrate complex was small. If the rate of the complex formation be the cause of this phenomenon, the initial rate would be smaller than that of the steady state.
The results that the unsteadiness of the rate in initial phase was observed with myosin and H-meromyosin, may suggest that this phenomenon is not due to the physical deformation of protein molecule.
From the same reason, it may be known that this phenomenon did not connect directly with the contraction of muscle fiber and superprecipitation of actomyosin. This explanation is in agreement with the conclusion of A. Weber and W. Hasselbach (7). It is not easy to remove other nucleosidetriphosphates in the ATP sample by using the Cohn and Carter method.
However, two facts that the ATP solution treated once by myosin still showed the unsteady state when incubated with a second portion of myosin and that the addition of a small amount of ITP did not affect the time elapsed before the onset of the steady state, may strongly support the consideration that this phenomenon is not due to these impurities in the ATP sample.
Miyazaki et al. (14) observed also the same phenomenon in the case of inorganic triphosphate hydrolysis by myosin. It may indicate that this phenomenon is not due to ATP.
Further, they estimated the amount of phosphorus liberated by using the Youngburg-Youngburg method. Then this penomenon is not due to the method of phosphorus determination.
Chiuma (15) observed the same phenomenon on the measurement of the rate of ATP hydrolysis by water soluble ATPase in brain homogenate.
The result as shown in fig. 2 suggests that all phosphates liberated are originated from the end group of ATP. Accordingly, it seems that the change of the rate in initial phase is due to the change of enzymatic property of myosin itself.
On the basis of the results in fig. 3 and fig. 4 , it seems certain that the time required for bringing about the steady state is greatly regulated by the presence of bivalent metal ions.
Spicer (16) has reported that pyrophosphate forms a complex with bivalent metal.
Mg + + appears to form a complex more readily than Ca+ + does. The elongation of the time for the onset of the steady state by the presence of pyrophosphate may be due to the removal of Mg+ + 
